Differential regulation of biglycan and decorin by retinoic acid in bovine chondrocytes.
The small, leucine-rich proteoglycans, decorin and biglycan, are prominent components of many extracellular matrices and are differentially regulated in various tissues. We have examined the effects of retinoic acid (RA) on the expression of biglycan and decorin at the protein and mRNA levels in cultured bovine articular chondrocytes. Biglycan protein expression is rapidly turned off after 1-2 days of treatment with RA. In contrast, decorin protein expression is increased 12-18-fold following 3 days of RA treatment. The level of biglycan mRNA was also rapidly reduced upon RA treatment, mirroring the protein expression. The reduction was apparent by 6 h, and, by 4 days, the levels were nearly undetectable. In contrast, decorin mRNA was induced upon treatment with RA. The increase in decorin message levels was first apparent by 24 h, reaching maximum by 2 days, and remained constant through 4 days. The repression of biglycan mRNA displayed equal sensitivity to RA concentrations from 10(-5) to 10(-9) M. Decorin mRNA was induced in a dose-dependent fashion by RA. Retinoic acid at a concentration of 10(-5) M, the highest dose examined, resulted in maximal induction of the message, and control levels were obtained with 10(-8) M. The protein synthesis inhibitor cycloheximide inhibited the induction of decorin mRNA, indicating that the induction by RA was a secondary event. In contrast, the repression of biglycan by RA was not significantly altered by cycloheximide, showing that the repression was a direct effect. Actinomycin D inhibited the induction of decorin mRNA, indicating that transcription was required for the induction. Nuclear run-on assays confirmed that RA was regulating biglycan mRNA expression at the transcription level. A 24-h RA treatment decreased the level of transcription of the biglycan gene 5-fold. In contrast, no increase in transcription from the decorin gene could be detected by nuclear run-on assays. Therefore, the elevation in decorin mRNA levels observed after RA treatment was the result of a post-transcriptional event, most likely the consequence of stabilization of the message. This study demonstrates that the genes for these two similar proteoglycans are under very different forms of regulation by RA in chondrocytes. The pattern of differential expression of biglycan and decorin could serve as an additional marker for indicating changes of the cartilage phenotype.